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5 S 5,000 
0 2 0 
8 m 365,000 
399,000 £i 

1. fiSfAl- SAilAi(£S)_1S 
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1020020080875 #^ «y*>: 2003/1/24 

til^ ^ tfl# *)1 = ^ ^oliicfs ^ ^ 

^ 1-71* n]iat 3^*1^, ^"71 r)+3.°\] tflsfl 31 = 3=^*flSl ^eM^-I- Jf 

#*l7]al t C]A 3 21 S)*H 1451- ^-71 ^Sf ol^ofl oJSfl ^-71 ^7)9] ^^Jl, 
^71^1 ^ #71 ^€ #71 ol ^oll- ^-El^^S *M^Rr ^-a- ^ ^ ^ 

^ ^ Al^ol 7flA]5lol ojcf. 

7lH^ H]^ £o) ^ ^ *J ^ Al^Bflofl o^}^, =-711- Cl^ 3 

^ H^Bl-^-i- 3]iEL S^l^ Wl^ ^OH- ^^JELJeL, i-g-^Sf 1451- ^ 

3 ^°17> ^>^m ^HlS ^^1 ^ 5^. 

£. 11 
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1020020080875 #^ «^^>: 2003/1/24 

^ ^l^ 1 ^ {Method and system for measuring flying height} 
£ 2^ 7>7] 71^- C^ELofl ^*o] ^Jg^ iL°l 

£ 3£r 3.0kV^ ^lH^lS. ^>7l 7]-!=- ^.g- ^§=^}o} <£-^ o§#-§- ^.^1 £ 

£ 7b^r £ 7a^ ^ £^31 ^>-g-€ ^7l 7}^ S^-g: 7flSfaJ-2- 
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1020020080875 %^ 2003/1/24 

^^olDl7> ZL H)^ feoliLCf £L7fl =~§^ #7l^ A] 7} *} ^Efl» 7fl^^O.S. J± 

^£f°1^7f ZL ti]^ feol^ 3711 #713 *H = £1 7pJ- ^Kg- ^5} 

fe°l(Min FHH Sfl^Hr #7l ^-7)Z1 ZL #^7} ^Efl# £ 

£ 9a^ ^eM^Hl $n 1-711- AFMSLS. q& ^ ^^f* Htl 

£ 9b^ 5L 9a2l gfecfl A>-g-^ ^ 7^ cl^^ 7fl a^ o. s 

£ lOa^r, ^eMc-H o^ fl cfs s. 7 ] # 4 lA d 

5. lOb^r £ 10a3 ^^dl ^>7l 71-1=- cl± 3 o] a^-i- 711 

S. 11-gr «1*3 ^°1 ^ Al^eflo) ^ o. 7 fl^^ ^o] _£t£ . 

10,40... *M 7]^- 11... 71^- 

13... 7l^f^ 14... ^1^" 

15... 7l^ 17... ilf 
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1020020080875 #^ ^^>: 2003/1/24 

19. 20... ^1- 

21,23...<H^e|Bl 25,31... ^^o]d] 

27a...^^7l # #71 27b.41...^€ ' *7l 

30... ^3 tfl# 7>7l sflJE. StMl 50... 

<24> ^ 6. tijgg ^O] ^ ^ Al^^ofl ^ ^0 Si Jiq- -tf^l^Mm 

<25> o_ Sj s>j=c^3.^ S^c^H. =e}ol vflo] aflo]^ v^-ofl 7|-^s>7ll 

5}Hcli3 £Le}o] tLo 1 ]^ > 5f£t]A 3 igo] <^<^ (magnetic field)* 7> 

Sj- HL^r 3*l*Hr ?H1 fi^Sfl ^iLt ^7]i4 g]3£^-, 3 #*Rr «>=^^3^ 7|^-/^^3^ 
ofl *>M- °1^ *}7l 3l = (magnetic head)7> ^-til^H 9X^. 

<26> Jjjry) y.}y) ^=^^3. JEL^l*. vflSl tiflo^ #6j| 7>^*>7fl H*l^ 7> 

71 SflH S^^lSl #^^1 -g^S]^, ^> 7 1 Sflc 3^*||£] S^ofl Itj-e}- SJ^Kr ^JEL^i 

<27> ^71 7>7l 31 -EL 2:^^11^, ^Cli^ofl ^iLl- 7l^-^>Jl H6fl &i=- ^ J£ 



s 51 a 



& ol^- 4^ ol^ 7>7l flfl = 7> Zl ^d^ofl 7f7l = ^eH^S*)-, #7l S)^^! 



26-6 
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3# 7Hf*Ml ^3*r ^^FMM^ o] ofl^oflolEi ^S\o] olon} ^7} 

= ^37} SJ^^M Al^-*V^ ^Cli^o^ 3j|^6(| o^«fl IHS^ ^7l^^<Hl fi1«fl, <5> 
JELt^aofl tfl^H ^#tr flying)*} Til €4. *>7l ^1= ^e}old7l- 

^(gap)^- ^ol(FH:Flying Height)^ W. °ls1tr Al^-Bflo] 

^(simulations a>-8-*M -M^l^nf . 
<29> *V^, ^e^l t^afe -g-^oj ^ 7 \s\ £41=- TPI (Tracks per Inch)^ ^7}*] 7}JL 

<30> o]2|- ^-o] ^JElC^^o} E5fl S.^. #ol^Tg ( 7>7l *fl£. # *}vE.C^.a<*fl 7>7]Ajs 

<31> ^-ol > Jl-g-^Sj- ^Aflefl ^Tfl i5\ELtl+EL2] ^ 7}^ ^-fr ^o) 7} 

SKELC^H. ^£}o]ti.o] A] ^ofl nflo. # jS.tr ^^§- ^] 
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7)7} AV-g-EU $X^. *\7]*\, ^7) %QSLSL^ ^-fr M" , ^H}ofl ^ 

7>^*1 l^^Holcf. 

<33> ^ol^ ^Efl^i Cli^^ ^ ^-4 ^>7l *fl = ^^0] d| ofl ^ tiV 

D=* ^Cf. *}*)^, ^7} ti]«g ^O] ^ 7 HH A}-g-£}^ §>=cl^£i 
^ *H7> &7] nfl^-ofl, A o V 7lfi q. ^-c. H] ^ ^ ^ ^ o^A^, ^£^3^ tfl 

<35> S^Itt ^Et)i3£] Jl-g-^5Hl 4^ «1 *3 o}^ ^ 

e 3^1 7} 1^ ^>^, ^7)54. ^ ^ ol-g-*V ^ H cHHl ^}~g-*Rr % ^H] 

7l^]§>^ ^-^fl^^l *3r^7> 9X°-^, °H ^ tiV^o) ^o^^7l nfl^-olcf. 4 

^IHtt ^St^ ^l^l^l §-^l7> - o I 0.^ > Aj^-eflol^ofl o]*fl ^^1^ u]^. 

<36> #71 1!: W>S1- ^ 7fl^d*l-7l 3*H 5!^, # 
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1020020080875 <£A- 2003/1/24 

^MHJE tfl-§-^ ^ ^o] ^ ^ ^EJj-g, ^^Kr^l ZL 

^-3 0 1 Sim. 

<37> • ^7) SLq^r &§^7] W ^^l 4^ *1*8 #3 y o^£r, «1 ^ 3if°l ^ 

^ tfl>£ 31 = S^l^l 3^ ^o] Jicfc ^Tfl *m-cq S. 7 ] S 

t^^l- 2^1^, c]i5Lofl cflsfl 31 = 2^*f|<9 ^e^ojull- -^f^A] r^^a. 

^ 5]*H1 14^ ^-71 ^e^olc^) o^sfl ^-71 #71^ ^^-1- ^^>^ ^7] oil 

^«fl ^71 #7ls] ^o]^. #^^o.^ ^oHr i^*Hr 3* 

<38> S^V, ^7] ^ °- ^M^M W t^ofl 4^- Wl^ ^-ol ^ Al^efl^ a]^ 

^ tfl>S- 31 = S^^Sf; ^"71 31 = S^^l^ g\± ti]^ ^ol^cfi ^Tfl 
^HS- #7l» 7>^1^, ZL 3}*H1 ^71 31= S^l^l #eM3« 

, o] ^^oic-l^ ^o]^icf £ ^tii #71^1 ^«. 7 > ^-71 ^afol^ofl ^|3] 

^^sl^ ^^3.5]-; ^-71 ^^£L^1 sj^ofl nj-el- #7l 31= S^l^l ^eMt-H 

°131 #71^ ^oll- #El^o.S. ^<5}7l ^7l;» i^>^ 3* 

<39> Ol>y-6fl^ f # 7 ] 31= ^*fl£r ^>7l 31= a^^olJl, AV 7 j 7 >7l 71^- 

<40> ojnfl, ^1-71 #7l^ #7] 7l^^ #^Sl n> o] 5ll ^ ofl o} ^. <>| ^jj)] ^ b] 



26-9 



1020020080875 ^^ <a*>: 2003/1/24 

<41> # 7 ] ^^7}^ AFM°] 

<42> ol^> ; £^€-8- ^^a^ .g- ig-tgoll *r-E til^ ^ol &^ aj-ttj oi Al^Efl 

<43> £ l^r X}7] 7}^r K]^3.°] # 7fl^Al il^l ^S^l 4 . 

<44> 51^* 7>7l 71^- ^iH(lO)^, 71^(11)2}-, 7 )^^(13) £ ^}7l 7)^ 

#(15)* ?Bl*4. 

<45> Aj-71 7l^r(ll)^r IH^I^ *m <A)^ ^Ol^-^ZLVH^CAI-Mg) o^o} 

<46> # 7 | 7>7] 7l^-# (15)^1 *M ^>7l 7l^-#<?] Tj-fofl^ £ lofl £A] ^ Qo] ( 

A oM 7>7l 71^(15)^ ^, ^-71 7lX^(13)3f 7>7l 71^(15) A}o|ofli=. 7 > 

71 71^(15)^ ^ afl^* -H-S^rfe *>^]^(under layer:14)°l ^1^. <*M 
*}*1*K14)£: ofls&tfl, CriLS. o^o^ ^ 

<47> #7j 71^^(13)^- Ni-PS ojifLo^ - £v%. o]&|^- 7l^#(13)^8r *M 7l^-# 

(15)°1 j±t} -g-^tr #°-S ^5H, x}7}^9l (magnetic performance) -fi- 

X)7\ 7}^}Sm SEtr, ^"71 717^(13)^- ^>7l 7l^-#(15)ol 7} ^(11)0.5. JfB| 

^fe 13/^3 <31N o^tr 7}7l^o] ^ ^Sj-l- ^ 711 «fl§Cf. 71^^(13)^ 
71 #(11)* ol-^Rr g-M^*^ TJ-^* HTj-^Jl, ^^-(W)* o]«^ C r# 7 > 



26-10 



• > 11 
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<48> *V^, 7}7] 7)^ t^£L(10)ir, 7\7\ 7)^^(15)^ $\^*[ %A°-SL 2_3L*}7] ^ *V 

DLC(Diamond-like carbon)^ °] -f-o^ ^ 5^. 

< 49 > a ^. f 4 > 7l *> 7l 7 )s. cl^(io)^, ^ fl«fl, ^"71 i^#(17) 

A oHl ^:*^( lubricant layer:19)^- ^ ^a]^ 33 ©1 w>^*>cf. 
<50> ^lsq- % *} 7 ] 71^- C^£KlO)*r ^^llT 7l#(ll) ifl 

cfl zj-zj-s] 7l -6il nfel- c^e] ^ ^ e)^ (sputter ing)*H ^^tf. 

<51> 7} 7} 7)^ V] ^a.(l 0 )ol]^ ( JL£- jl^o] ^ofl^ «-Alo] <£o]^t) cq 

7}7l 7l^(15)^H]^ ^7l*r ^ iLiL#(17)* 

«H^, <>l&|tr J±Jl^(17H1 ^*fl H ojfr> #l-o] <&«^}7ti ^^(sealing)^^^ ^> 

7\7] 7)^ ^^3.(10)^1]^ £ 2°fl li^^l v\Q z>o] ^^(pinhole:20)^M- Q£r 
^(deep texture) ^ 7 l7fl s\5l, o]d\] o^fl 7 ]7^(i3)^ q^( N i)^-^o] 

olneflo]^( m i grat ion:c>l-=-)^cf . 

<52> £ 30. 3 .0kV^ ^M^S 7 >7l 71^- Clia Q^}^ 

iL^tf . £ 4^r 20 kV^l oflui^s. 7>7l 7}^ v]+3.B\ 3H^«H <8#-§- 

J±<*|^c]-. £ 3 ^ ,£ 4^ -f-Sfl ^>olnefl^^(Ni-migration)^l S]*V 

^^5)1^^(21, 23, asperityr^-f-lr^^-)^ ii^^. J£ 3 ^ £ 4^H 

^ 5U^r «>2f 7}-7l 7m c]a H fi^l^r ^#(20)-i: **fl <H^Bl^(21)(23)7> 
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1020020080875 <Qx\: 2003/1/24 

<53> s_ 36\}X\ <2f ^-o] 3.0kVS <£9X^: <H ^5)1 (21)^1 ^ -*f^l 

o] ^5^1 ^H^, £ 4^Hs>}- ^o], 20kV <>11M*15. <g#-§. <2<%^r S=- 

cH^sfle]EK23HH ^#(20)* £ ^ 5^. 

<54> olsq- ^-©1 ^(20)°1 £ 3°fl iL<^ £o] 3 kV ^£^1 #tfl^ o_3. ^ oflH 

*HHxr 3H^3*1 £ 4<^1 il^^l w}sq- So] 20 kV ^S.^ jl <>flui*H*l^ € 

°l-fHr, 7]^#(13) #^ pHugflcl^ol ^o] ojo^^ ^JjL f WAj ^-g- 

• (corrosion products) o] ^#(20)^8: S^^n]-, o]%?]] ^^(20)* 9Xtt * r °l^- 

^£7> o>^ ^jl g^7l tcfl-^ ^ o.^ ^^5jcf. 

<55> 51 2 ^ 5L 4°1H <£ ^ y}3f ^o], ^>7l t^3L(10Hfe i^E^ 51# 

^1 ^#(20) S£r £ ^-ol ^7l^cfl, ofl^. §o] ^^.(20)-i- *H^3H 

<56> ^>7l 71-^ q^H ^.ef-olti. afl^tfl, tf-£.t\^3. JE.EM «. Jf-g-S] S^^l 

^fl^r -»M]^ 7>^i(gas)M- W7l7> ^rq^a. JELSfol tLo} ^ iH^Kr ^oji}, 

loil Sl«fl 7>7l 7^ q^£l(10) S^ilS <>1**M| o]QtH °] 

7fil| ^7l7> i^E^ JEf^l ^> 7 1 71^ q^H(10Hl *$H ^* 

(20)^- ^f-*fl 7i7^(i3) ^r, q*fi 43^1-ji, q« #-§-*M 

(corrosion product)^: ^^*>7fl Sjjl, °1 Jf-Ai ^#oj 7>7l 7]^- q^.3.(l0)^ 

*M^-3H^q. 14^, 7}7l 71^- q is (10)^1 a^ofl^r <H ^1 sj E] (21)(23) 
7> ^^5)7fl ^q. 

<57> £ 5^ ^"71^- ^ #^ n>olzL^ol^^ o] ^ 3|| e| E] S] aJ-^ 

3E. 6-8- 7>7l 71^- C^^o] ^o. ^ q^.^ol^eflol^ofl 
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1020020080875 #^ ^7}-: 2003/1/24 

g ^ ^311 S] Ell- iL<^4-. £ 5 ^ 5. AFM ^ image)* ^$4. s. 6^1 

44 4^-4°l^-3H4i < i o]*v c^^teii^e)^ tq^a.^ ^-§- 44 

^ £-4 .£4^4. 5L 7a<HH 7>5.^ Mm #4, nm #4* 44\E4. 

£ 7b^l iL^^l 44 ^o], ^ o^i-* ^ ^ 4°J-8r 4^ £4. £ 

7b*l]4 i^H 4"?! >SW 44 £ *>^7fl S4€ 6\^^E\o]x^. 

£ 5 ifl^U 7b<HH ^ ^ 9X$r 44 ^o}, *>7l 71^- 4^3.4 a^<Hl^ 4€ # 
^4 44 ^IM^] ol^e)El7> ^4feHl, =L ^44 Jl^xr 44 Sfl-EL 2: 

U*fl4 4*8 ^ola.c} ^ ^ nmo]] ^ <£ ^ &4. o] o^lslE^ 

^44 34 &4. . 

n n. 4*8 ^HJ±4 1-71 7} 7>7l 71^- 4^3.1- 4-8-^t *fi, £ 8a 

^ £ 8b«fl £44 44 ^O], 7>7l 7]^- 4^^(10)4 S^oQ ZL S.t£o.S.^-B\ ti) 

*3 fe°14# ^-#4 ^4°14(25) ^mtfl , 44 ^444^ ZL ti]^ ^ol^cf £171] 

##4 #44 S]7fl 5)JL, <>H 2l*fl «I1JE.51 7># ^4 tif^ ^o]( M in FH) 

°11 *fl^Rr #4 Jf«.i& ^-7l^L H ^444. £ 8a^l^ ^2 27afe ^ 

444 #4 #711- 44^3, £. 8b°114 27b^ #4°14(25)4 4*fl 

#711- 44\H4. 
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<6i> £ 9a^ #e}°lcHl ^ oj #7l# ^ Ji^ 

°fl *>5Ml S*l^ -¥-£-°l ^i^flelElolcf. 

<62> ^^-^ cfs #7]# AFM^-S 4^- «fl3.>H, 10a^ ^*fl 

€ #7]!- AFMiLS. ^t_V ^ ^# J±<^q-. £ 10b°fl iL^^l ^ 

e^o]^. 6\^d\ %t\. S. 10b*IM ^ ^ #<H1 *V^7fl SAl^ «-^ol 

<63> nJ-sH, ^-ol ^>7l SflH S^l^l ^BH^s. ^<£) p>o1zl^)o1>^61] 

#71 Si ^^*>JL, ^1« #<H, AFM-i: °l-g-«M °1 1-712] 

^3*^, 7HJ- ^ ^<*j til^ &o]& ^Hfc %o] 7V^>cf. 

<64> o)^ ^o] 7l7^ #^21 *K|ZLBlH>S n)l7}u|#o11 B) Sfl c]ia5] ^i^sl 

<65> £ ^ ^ofl tcf^ Hi ^ ^O] i^j Al^eflo^ 7fl^ O.S. iL^l £^ol 

4. 

<66> £ no. % V S ^ > £ ^6)1 4=. £o] ^ Aji^o. u)^ ^o] «§=^ cfl^- 

7>7l 31-EL 2^1(30)2}-, ^7l 7sV7l *llJ= S^^1K30)^ 2^ «1^ ^ojiLcfS ^ 
£ ^H-E #711- ^ 7]J L d> l3 (40)o| ) ^- 7 ] ;4 7 | aflc 2:^^(30)21 

^^lt:i(31)oll sisfl s. 7l ( 41) ^ ^oii- ^^e>7l 3tb ^^7l(50)» 
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1020020080875 <£A- 2003/1/24 

^7} x\7\ = 2^1(30)^ *\7] 7}^ c]^a.(40) ofl^tfl, 5fEcli32l i)*H 

^2}olDi(31)# ^SH, ZL ^01^(31)0] Ajc^ofl^ 7\7\ S)H=(*):E 

A] )7V $XA. ^7] ^^1^(31)^ ^o]^ t^EL(40) 3*1*1, ^^3(40) 

tfl*fl (31)^1 ^^2)- ^"71 £3.(40)2] 7l§ A}olS] Tj-^o] 

t}. ^^3(40)^1 tfl*fl #3)5. ^^^1^(31)2] ^#JjL^ 7>7l 31JEL7} ^ 

*2Hcl(31)£} Al^-«-o]cf. trf^i, -a- ^ofl , £bH 3(31)3 h]^ ^o] 

*Hr 7>^}t}. <^7H, 7>7l ^ 2:^H rflSflA^ 7>7l ^/T-fl^ £-0>ofl>| ^ 

B] 1>3^ aI— — , ZL ^A]^ ^^4. 

#7] 7>7l 71^- t^^(40)^ ZL E}i£l«- ^*Kr ^1, 7l7^ #^o] u| 

^ nl-olzLeflol^ Dfl7>q#^] cq^fl ^ofl s. 7 l7> ^^^cf. #7l 7>7j 7)^ c]i 3 
(40)1- S)^Al7l^ ( 7>7l SflJEl 2:^^1(30)^ ^o"! ^ ( 3 1) 7 }- ±^ ^oV^ 7\7] 7) ^ 
^^fa(40)2] ^0.3.^ ol^5]7]l ^#3^31, 7\7) 7]^ r^=L(40)S) 3 4^ 
^-71 ^Bfolt:i(31)^ 7H> ^ ZL ^^o] ^ (31)^ ^ ^o|^cf 7> 

7} 7)^ t^^(40) S.^} #7)1- ^Tfl ^t}. ^o]u\(3l)7} *1 

^ A}- 71 71^- V) ^3.(40) 2] K^}^ ^^^1^(31)^ 3]± ^o] S ^^.£]7ll4 ^ 

ol^, ^>7l 71-1=- n]ii3.(40)^ o.^.^ *i*Mc1(3lH ^*fl #7] (41) 

tf^TH^ 7]el^ ^oici(31)2l ^± feo]^- cflgf ^t}. 
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1020020080875 W^ °^\- 2003/1/24 

<7i> n?-eM. A oM 71(50)41 ^^fl £eM 3(31)41 ^*fl #7|(41)^ £-°lt- 

5U3. 

<72> Oc^H, -S. *gv$o\) u}.M. ^o] Ali^oflA^ 7\7] H\]IL 2:^^1(30)^ «1 

*S ^<=»1# ^^^>7l 7}7l 71-1=- I^±3(40)S, 7l^# #2) PVolztefl 

Ol^oj] o}^ S-717} tg^Q *} 7 ] 71^- E^fl cfl^H, ^f-ol ^0> ^*fl 7>7l 7] 

^ ^/S^fr A>-g-ol #7Hftr 7>7l c]i 3 uf ] o.- ^.-^v s. 7]# 

7>7l C]^f A>-g-^ ^£ olcf. ojufloD^ 7>7l 7l C^^o,]^ 

^3 7]-7) SflJEL 2:^5] 3^ til 3} ^l-S-tJ-S. ^711 #71 7> *§^S\o] olol 

<73> 7>7l 71^- ^^3(40)21 ZL-g-^sH 4^ °1 3 (31)^1 ^ «1 ^ ^o) fe 

^ nm ifl*l ^ nm ^ ^7l afl^-ojl ( av 7 ] ^^7l(50)fe 7>7l 71^- t^£1(40) 

3 ^j£S ^ $a<^o) *r4. 

<74> nJ-eW, #7] ^7l(50)S^ AFM( Atomic force microscopy)^: ^til^rfe ^ o] 

^7>Hfl^ll- tiling ?i^*l w 0 >^ o.s. t ^fl^ III n r 0 l 

^l (SPM: Scanning Probe Microscopy) ^l^. -%7] AFM-cr #1! #7l*} ^^Ml *llt}-°l 

Als^ *Jel*f.*l #ji ^ o^cf. AFM^- ol-g-^H #7l* -f-^*) 
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<76> AFM-8t ^°]^3L ^JL 3^ #^ 2*}Q^°S- ^Tfl^Sfr 

3^ ^it °H*lS ^^A]^^ 5Jo]cf. wV^S^ SL^*} 

^-g-^ ^°]B.S., AFM^r ^7l7> #S>*1 ^ J^SSHS. -g-g-^ ^ 
<77> ^-7] 2]- ^-o] ^71(50)3. ^7} ^S.S, ^ 2*^ AFM* °l-g- 

S}^, ^ nm vfl^l ^ nm 2} ^°lt £fe #711- ^ 9X^B.S., 7>7l SflJEL 2^ 

^1(30)^1 3 (31)2} feol* ^ oirf. n|-iSH, j?-g- 

i$3H| 4^ ^°l7> ^ nm vfl^l ^ nm ^£S. ^4-°fl£ £°l2] 

7>^§>cf. 

<78> A o V 7 ]sq- ^o] ^ol Aj^Eflo] ^E)^, 7>7l 71^- C^=l(40)* 3 ^*1 ?1 

7>7] *H*= 2:^1(30)2] ^^lc1(31)» ^Al^lJi, ^e^olci(31)7> #71 
7} 471 7lf tl^=i(40)£l %^7l(50) 1^, AFM^-S. , ^ 

£ #7] (41)2} &o)& 7fl^, *rf cfl^l- ^7l 2:^^1(30)21 3)^ «1 <g ^o]§ ^ 

Sa^l". °H, tfl>8- ^>7l «ll= 2:^^1(30)21 til*3 ^o^, ^cfSl #71(31)21 ^ol 

7> 

<79> ^^>2l ^-o]ofl 4=^, ^-7121- ^ g-tgofl ttJ-S. til^ ^Ol ^ Al^Efl^ 

2l«fl ^-ol7> 0.45^mS -i^m 7.>7l SflU 2^2) u]tg ^o] *%X\, 

>l3il^£|# 71-71 31 .EL 2^^l7> 7]ZL X]^?} ^ =§^^- 0|^311S1B11- AFM^-S. ^ *V cfl 
°1^7l- 7l^oflA-l ^ 7lsl7> 2t 15~16nmS., ^ X>7l 31= 2:^^121 «1 ^ ^-o] 

^ 0.6// inchS ^^-51^4. 
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<80> ^-7] tift^S* ^o], 7,\7] n?L «l«g ^o]^ ^^f-Ei Al^-Eflol^^- 

^31*14, <M «1«8 fe°l7> ^>ol7> \+tf. ^tgofl 4f U ]t|| ^o] A]i 
34| ^>7l «||J= 2:^1^ ^ U]^| feol^- ^ 

<si> ^-71*1 44 ^- ^ofl o}-s^ > c^a* oj-g-^ ^2fl^ ^re] *3 

*1*3 ^o] c-flclE^ ^ oirf. x«r, S.t\. ^ ul«g ^o] ^^a] 

#5fls] # ^ ^ ilmii- ^ sa4. 

<82> ^ ^O] ^ Al^Efl^ 7]^- C]^a.7> 

fffS ^J£ $14. ^, 7>7l 3<|±. ^Ojjicfi ig-Tfl 

#71 7> 7>7l 71^- S.ej-Oly.ofl ^^Jl, 7]-7l 31 = 1- #ej- 

°<H 71 J! , o] ol 7>7l 71^- c^3* m^o] ^, AFM 714 Si 

<83> ol^MH^, ^ofl 4€r ^ Al^^ofl d]«f| 7>7l = SfjSfl^ H] 

*3 ^°]t ^*Rr ^JlS ^ ^ ^l^^fe^l, ^^1 «V^Al Olofl *1^5l^ 3 

<84> ^, ^ o\] tcj-s Hl^ ^o] ^ ^l^efl o. ) cflAjofl , cf^ ^ 

^ *ll£L ^^^1^1 Wl*3 ^ol ^-g-O.^. Af-g-^ ^£ o^cf. 0I4 ^-ol, M. ^ofl ^ 

€■ «1*8 ^ *1^ ^ sfliEL S^^l^l ^ofl tb^sl^l ^A^, 

^ A o V S^^Bl f^-ofl n^Tfl A>-§-^ Cl>i£i^l 4^^^ ^4. ^H^l 

£ Cl^ofl^ 7><^^^S 51^1^, ^ol^ ^-o 1 ] j cflAj- 

s^^i^ «i^ ^oi^^c ^7]) #7i 7> ^^j^<h sa<Ha> *Vcf. 
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[-if-*) 3 7^1 
[37* 1] 

^°1 ^ tfl# 2:^1^ Wl^J ^-o]^cfS. ^A) ajojs. 

#31 S^-; 

^7H1 s)n #71^ ^oj^- -i-e^CLjiL £**Kr 

^ <fe «1*8 ±t°) ^ « 0 >^. 

[37* 2] 

^1%H1 5fl°H, #71 *flE. S^l^r X}7] SflJEL 2i^^\o)jl t ^7l Cl^a.^ 7>7l 

71^- cjia^l 3* ^-3°-S ^ 

[37* 3] 

*fl2*°fl <&o]X], <$7] #7l^ #71 t]^LSl 7l^# #^S1 n>olneflol^oll ^ ^ 
cHi^lelEl ^ofl 7l^^!r ^ ^^-S *Kr *1^ ^ol ^ 
[37* 4] 

*lll* vfl^l *fl3* ^ *V tg-ofl ^o^, ^V 7 1 ^7l^ AFM<y 3# 

^ «1*J ^ol s-^ 
[37* 5] 

fe°l ^ tfltf *hje. s^l$l-; 
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^7} Sflk 2^ ^^1^-451 ^Tfl #711- 7> 

6] 

71^- C)A 3 ol 3}^ 4^°^ Hl^ fe<>l ^ 

[^T 1 * 7] 

8] 

^ ti]^ ^O] ^ Aj^Efl. 
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[-£ 1] 




[51 3] 
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8BB517 ge.SkV x5. 9BK' d 8B " a 



[51 5] 




Tapping AFM 
50.00 MM 
1.047V 
0.3007 Hz 
512 



X 10.000 JlM/dlV 
Z 100.000 nM/dk 



6] 




Scan size 
SatpoJnt 
Scan rata 
Number of 



Tapping AFM 
10.00 PM 
1.466 V 
0.4909 Hz 
612 



X 2.000 JiM/cUv 
Z 30.000 nM/dhr 
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60.0 JIM 





Min FH 
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